Too often studies about Sustainability Indicators (SIs) focus either on the science that goes into indicator development seeking to make them rational and relevant or on the soft impacts like social capital, community empowerment, or capacity building that are outcomes of their use. When attention is turned to what effect they have on policy it is often difficult to discern any link between their use and policy change. This paper seeks to address this problem by consolidating current thinking on indicators and asking
INTRODUCTION
only in so far as they are able to aide the evaluation of policy but also, and arguably more importantly, in how they are able to facilitate relationships between actors and act a catalyst around which various contested meanings of sustainability can be evaluated.
The paper will do this through a review of the literature published between [2005] [2006] [2007] [2008] examining specifically studies on the use and effectiveness of SIs. In doing so, it is hoped that trends in the research can be identified, offering new insights into SI effectiveness. Before beginning it is important to note that this paper is not an exhaustive literature review explicitly covering every article written on SIs in the above mentioned period, which itself is brief reflecting a desire to present emerging trends within this field of research. Rather, the paper seeks to be selective and schematic in its approach, thereby offering the reader a framework with which to evaluate emerging thinking on SIs. The works summarised here are broken into three broad typologies, which this author believes are unfolding as the dominant discourses within the literature. Each article used represents an excellent illustrative example of the points raised within the these three camps, presenting readers with field-posts and way-markings for further investigation. Whilst there were many other papers that could have been added as examples to each grouping it was felt, that to avoid repetition and to keep to recently published research, it was best to work with a selected set of articles. Where papers can be broken into three roughly constituted camps. The first of these is dedicated to the discourse of 'sound science' and the building of better indicator systems and indicators through technical advancement. On the whole, work within this genre does not link indicators to specific policy change; rather it discusses decision-making in aspirational tones and pushes for indicator systems that better take into account the nuances and complexities of eco-systems. The second category again harkens back to an older paradigm of examining the softer qualitative impacts of indicator programmes and focuses more at the community level. Here work often acknowledges the lack of progress indicators have made in respect of specific policy actions and extols the benefits of the softer impacts of capacity building, the production of social capital, and communication that can be gained through indicator programmes. They take this work further by proposing various frameworks that help capture and more predictably create these soft impacts thus bettering local policy making overall. The final strand of the literature moves into newer territory by actually considering the impacts indicators have on decision making and postulating what this tells us about forms of governance. In doing this, these studies offer us something unique through the explicit and tangible links they make between the discourses of sustainability bound up in the creation of indicator systems and the dynamics of governance bound up their use.
Type 1: Building a Better Mousetrap
Much of the early literature on indicator development was typically distilled into rather formulaic notions of good indictor design, which combined a number of factors in order to produce the 'ideal' indicator. So for example, if one were to add together the intended purpose of an indicator with consideration of its desired audience ensuring relevant consultation/participation and an appropriate design, 'good' indicator development could be achieved (see Levett 1998 , Holland 1997 , Jesinghaus 1999 , and Pastille, 2002 found, through using factor analysis, that three dimensions within the indicator sets (naturalness, landscape structure, and species diversity) accounted for more that 76% of the overall variance, leading them to propose that factor analysis could be used to simplify indicator systems "without loosing too much information" (p204). Certainly, by reducing seven indicators to three and displaying them graphically as maps using GIS software the authors do make steps forward in terms of presentation of complex information to a lay audience, although this is clearly a method not without risk.
However, whilst the article does discuss the social construction of sustainability (p210) to some extent, its main thrust is improving technical aspects of measurement systems therefore firmly wedding itself to the older paradigm of 'sound science'. A more nuanced reading of the complexity thesis belongs to those authors who propose that attention should be focused on the dynamic and intricate nature of ecosystems when investigating and developing indicator systems. Within this frame ecosystems should be seen as "…a set of elements, both natural and anthropic [that] interact, constituting a complex network of relations that cannot be investigated through the elements of the system…being isolated from each other." (Tiezzi and Bastianoni, 2008:329) . What is notable within this description is the acknowledgement of interrelationships and networks of factors that work together to form the eco-system and the need for a system of measurement that acknowledges these interdependencies. Most of the authors within this frame discuss the importance of using multiple frameworks of evaluation so that issues of scale and network interaction can be explicitly addressed that will provide administrators and decision-makers the information they need to direct policy (Bagliani et al, 2008: p364) . Additionally, they discuss the challenges to the creation of a "…scientifically sound, useful, and effective indicator framework that will demonstrate progress" towards sustainability (Hickey and Innes, 2008: p131) . The over-riding conceptualisation of indicators within this section of the literature is perhaps best summed up by Moldan and Dahl (2007: p1) when they assert that "…we need information tools that condense and digest information for rapid assimilation while making it possible to explore issues further as needed. This is the goal of indicators".
Here faith is expressed in the scientific nature of indicators and even when this is coupled with participatory approaches (e.g. Hickey and Innes, 2008; Hàk et al 2007) or the acknowledgement that due to their complexity many different measurement tools may be needed in order to help decision makers to "…make the 'best' decisions and design the 'best' policies" (Wilson et al, 2007:p312 ) the overall message is that indicators themselves are, by virtue of their scientific validity, appropriate tools for feeding information into the policy process. In order to better understand the aspirational spin put on indicators within this frame it is important to clarify the conceptualisation of the policy process these authors have. Looking again at the work of Moldan and Dahl, who do attempt to cover concepts of governance in their work, we see policy spoken of as a "life-cycle" that runs from the acknowledgement of the problem, "to the design of the policy and its implementation, evaluation, and adaptation, and finally to its phasing out or integration into another policy instrument " (2007:p4) . Within this policy cycle, they see indicators performing a number of roles feeding information back into the policy life cycle. As stated earlier, the primary problem with this notion of indicators is that it assumes a linear input driven policy process that cannot explain the inherent complexities of modern governing frameworks, which are not based so much on traditional hierarchy but are formed out of broader networks of actors from both inside and outside government.
Type 2: Its not so much the winning its about taking part Much of the early work on indicators was firmly grounded in looking at improving them as tools so questions of measurement and clarity were paramount.
When the research focus began to shift into the actual measurable effect indicators were having on policy a new wrinkle developed in the debate. This was that it was difficult to make any real linkages between indicator use and policy change (Innes and Booher, 2000) . Here the arguments shifted from the effects that indicators had as decision making tools to their benefits on more developmental goals like capacity building, participation, and engagement (Sommer, 2000; Gahin et al, 2003) .
Writing in 2003,
Gahin et al examined five community indicator programmes in the United States and categorised their outcomes into:
• Intangible Benefits -(e.g. forums for discussion, relationship building; increased awareness; shifts in values)
• Concrete Benefits -(e.g. new agendas or programmes; influence on decisions; changed individual behaviour; resource allocation)
• Measurable Benefits -(e.g. "CHANGE! Progress toward sustainability…as measured by the indicators")
Perhaps not surprisingly they found that the majority of the benefits identified as coming as a results of sustainability indicator programmes fell into the 'intangible'
category with a few 'concrete' benefits shown and no 'measurable' benefits whatsoever.
Whilst this may paint a rather bleak picture of the effectiveness of indicators, they stressed that the 'foundation building' aspects of the intangible effects of indicator programmes in creating social knowledge, catalysing communities, and opening dialogue should not be ignored simply because these qualities are hard to measure.
Current literature within this frame either implicitly or explicitly seeks to build on these 'intangible' benefits through the creation of more effective indicators, all the while acknowledging that social impacts of indicator programmes should be captured and built upon to better the policy process. What is important about Becker's work is that she does not simply stop at noting the 'social good' brought about through a better educated and informed citizenry; she actually tries to capitalise on this effect. Becker does this by proposing a framework for indicator development based on ecological terminology to help describe various elements involved in sustainable development thereby providing a structure to guide and progress stakeholder discussions on indicator selection. By doing this, she seeks to firm up the sometimes unfocused discursive processes that go into indicator development, by utilising terminology and principles taken from ecology. By framing discussions around collaboration, auto-sufficiency, and resilience, she believes that the educative value of indicator selection can aid in stakeholder's "understanding of how to achieve sustainable development, which is the first step in making progress towards suggesting what they call a service niche approach to SI use and development. In this manner, they propose to target indicator programmes at specific urban services like energy, transport, waste and water that are already goal-driven and target oriented where clear policy synergies between service delivery and sustainability exist (IBID). By doing this they surmise that some of the ambiguity and over-ambitiousness most often associated with sustainability can be avoided. This problem of uncertainty was also highlighted by Hajer and Versteeg (2005) in their work on discourse and environmental politics. Here they note that "environmental debates often take place in a situation of institutional ambiguity, in which there are no generally accepted rules and norms according to which policy is to be conducted and policy measures are to be agreed upon" (IBID: p.182). By adopting a service niche approach to indicator development Keirstead and Leach conclude that not only will policy ambivalence be avoided through a more structured and directed approach to SIs, more importantly they believe "if carefully picked to ensure relevance to these wider debates, the experience gained in these small indicator niches might then provide a stepping-stone to more elaborate evaluations of urban sustainability" (IBID: Published on-line my emphasis). The direction then, is a network approach to embedding sustainability whereby environmental discussion within specific departments leads to the creation of modes of working, rules, and concepts alongside a "...thickening or discarding of meanings" about sustainability that can then be dispersed more broadly (Hajer & Versteeg, 2005: p. 176). Again, the articulation here is scalar, building linkages across departments and embedding the concept of sustainability more widely with SIs acting as portals for this process.
Concluding Remarks
The question that opened this article was -How far have notions of governance been incorporated into current research into indicators? Through the examination of a selected set of recent articles on SIs this paper has found that although progress is being made regarding measurement, the conceptualisation of complexity, and the capture of 'soft' indicator impact in two of the camps, an explicit understanding of governance is still missing the research. In the third typology, connecting the dots, the linkages between indicator use and the effects this has on shaping governing arrangements is much more apparent. Miller in his 2005 article comparing five projects designed to develop and use sustainability indicators makes a compelling argument here. He states that SIs are "important new experiments in governance" that may be transformational not only to our identities as planners, politicians, or communities but also to the relationships that are shaped between us (p. 405). This is a good starting point for our conclusions as it opens out debates about what we as planners and academics can take away from these discussions and use in our professional lives. The first lesson here is that sustainability is socially constructed and essentially this makes it a messy and muddy field of play. Jordon (2008) points to a quote by Donaella Meadows, the author of The Limits of Growth that reflects this notion brilliantly; she observed that the debate about what constituted sustainable development was a "mess" but she also pointed out that any "great social transformation" was by its very nature messy (p.28). So, here, indicators play their role in developing and constructing what it means to 'do' sustainability; they help us to frame our discussion.
They act as "key site(s) of innovation in which people are working out new conceptual models of nature and society" (Miller, 2005: p.405) . Given this perhaps, the service niche approach proposed by Keirstead and Leach (2007) does offer a useful tool for creating boundaries and parameters around which the social construction of sustainability can take place. However, it is also very important to note that other studies (e.g. Holden, 2006) have shown that indicator programmes can help to construct meaningful dialogues about sustainability that do become embedded institutionally over time despite a lack of strict boundary specification. The core factor here is that we must enter into these discussions with open eyes, understanding that they are messy but also realising over time that notions of sustainable development can become embedded into the governing culture. We do, however, have to play our part in guiding and shaping the discourse. This institutional embedding opens up the second and perhaps most important point that is raised in this literature review. That is that there are explicit linkages bound up in the discourses of sustainability that come out of the creation of SIs and the dynamics of governance tied to their use. In many respects indicators here act as portals of communication that create the need for cross departmental, cross community, cross party discussion and thereby "shape networks" (Alstleithner et al, 2004) . It is here in this shaping of networks that studies in the third camp move beyond 'soft' impacts and into conceptualisations of governance. Moreover through this continual discussion, framing, and re-framing of sustainability brought about by their use the concept itself
